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Bleeding4

Drugs7 or alcohol8 (1 point each)

Stroke

Labile INRs5

Abnormal renal2 and liver function3 (1 point each)

Elderley6

Hypertension1
Category

HAS-BLED Scoring for Risk of Major Bleeding with Oral Anticoagulation.

1. Systolic BP >160 mmHg
2. Chronic dialysis, transplantation, Creat>200 µmol/l
3. Bilirubin >2 x normal and AST/ALT >3 x normal
4. Previous bleeding history and/or predisposition to bleeding
5. Time in therapeutic range <60%
6. Age >65 years
7. Concomitant use of drugs such as aspirin and NSAIDs
8. Alcohol consumption >8 u/week
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Reassessing Stroke Risk
• For people without anticoagulation 

• Review stroke risk at 65 

• Or if they develop any of the following at any age:  

• Diabetes/HTN 

• Heart failure  

• Peripheral arterial disease  

• Coronary heart disease  

• CVA/TIA or systemic thromboembolism



Anticoagulation NICE 2014

• Warfarin 

• Or NOAC 

• No preferences



Aspirin NICE 2014

• Do not offer aspirin  

• As monotherapy solely for stroke 
prevention to people with atrial 
fibrillation



Aspirin Data
Figure 1. Outcomes Survival Curves
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In each plot, the horizontal axis represents time in years. The P value is a log-rank statistic. All strokes included ischemic and hemorrhagic events. Cardiovascular events
included ischemic strokes, myocardial infarctions, systemic emboli, and vascular death. Major bleeding events included intracranial and major systemic bleeds.

Figure 2. Relationship of Therapy With Outcomes in Individual Trials
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For each study, the relative effect of oral anticoagulants vs aspirin (with or without low-dose warfarin) is presented for all 6 outcomes as a hazard ratio. Hazard ratios
below 1 indicate that oral anticoagulant decreases the risk of the event. Hazard ratios whose 95% confidence interval (error bars) excludes 1 are statistically significant
at the 5% level. Because hemorrhagic strokes were uncommon events, a hazard ratio could not be estimated for each study individually. The P value for the DerSimonian
and Laird Q statistic, as a measure of heterogeneity, is presented for each outcome in the top right-hand corner. AFASAK indicates Atrial Fibrillation, Aspirin, Antico-
agulation study2,3; EAFT, European Atrial Fibrillation Trial5; PATAF, Primary Prevention of Atrial Thromboembolism in patients with Nonrheumatic Atrial Fibrillation in
Primary Care4; SPAF, Stroke Prevention in Atrial Fibrillation studies.7,9
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Warfarin Reduces Stroke Rate

T H E LANCET

most patients had had constant AF (84%) for more than a
year (70%). All patients had one or more of the following
high-risk factors (panel): previous thromboembolism
(38%), impaired left ventricular function (45%), systolic
hypertension (32%), and, for women, age over 75 years
(24%). T he median time between previous
thromboembolism and study enrolment was 2·4 years;
14% of patients with previous thromboembolism were
enrolled within 3 months of their event. Warfarin had
been used for at least 3 months before enrolment by 56%
of the patients. Randomisation resulted in balanced
distribution of patient features between treatment groups
except for small differences in systolic and diastolic blood
pressure at enrolment (table 1); however, these differences
did not persist during follow-up.

Of 1044 patients entering the trial, 920 were alive and
free of primary events at the last follow-up visit (mean
follow-up 1·1 years, range 0–2·5). No patients were lost to
follow-up. Withdrawal of assigned therapy unrelated to
primary or secondary events occurred at a rate of 8·2% per
year in the group assigned to combination therapy and
5·6% per year in those allocated adjusted-dose warfarin
(p=0·13). During follow-up there was no difference in the
number of prescribed drugs and the mean ventricular
heart rate between treatment groups.

Among patients receiving combination therapy, the
median warfarin dose was 2·0 mg/day, yielding a mean
INR during follow-up of 1·3 (SD 0·2); after initial dose
adjustment, 54% of INRs in patients receiving warfarin
were between 1·2–1·5 and 34% were less than 1·2. 18% of
patients had all follow-up INR values of less than 1·2 and
four patients required dose reduction because of INR of
more than 3·0. Among those taking adjusted-dose
warfarin, the mean warfarin dose was 3·9 (1·8) mg/day,
yielding a mean INR of 2·4. 61% of INR measurements
were 2·0–3·0, 25% were below this range, and 76% were
within the range of 1·8–3·2.

T he rate of primary events in  patients assigned
combination therapy was significantly greater than that in
the adjusted-dose warfarin group (7·9% per year [95% CI
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Adjusted-dose Fixed-dose Absolute rate
warfarin warfarin plus difference
(n=523) aspirin (n=521) (95% CI)

Ischaemic stroke
Rankin 1 4 (0· 7%) 16 (2· 9%)
Rankin 2 3 (0· 5%) 12 (2· 2%)
Rankin 3–5 3 (0· 5%) 10 (1· 8%)
Fatal 1 (0· 2%) 5 (0· 9%)
Systemic emboli 0 1
Total primary events 11 (1· 9%) 44 (7· 9%) 6· 0% (3· 4%, 8· 6%)*

Transient ischaemic 15 (2· 7%) 23 (4· 5%)
attack†
Intracranial haemorrhage‡ 3 (0· 5%) 5 (0· 9%)
All disabling§/ fatal strokes 10 (1· 7%) 31 (5· 6%) 3· 9% (1· 6%, 6· 1%)!
Major haemorrhage¶ 12 (2· 1%) 13 (2· 4%)

Myocardial infarction 5 (0· 9%) 10 (1· 8%)
Cause of death
Vascular 27 27
Non-vascular 8 12
Indeterminant 0 3
Total mortality 35 (5· 9%) 42 (7· 2%)
Primary event or vascular 37 (6· 4%) 66 (11· 8%) 5· 4% (1· 9%, 8· 9%)**
death

Total patient years of 581 558
observation
*p<0· 0001. †Without primary events. ‡Intracranial haemorrhage includes primary
intracerebral haemorrhage (n=7), and one subdural haematoma (in the combination
arm), but does not include secondary haemorrhagic transformation of ischaemic
strokes. §Rankin score 2–6 assessed 1–3 months after stroke ( ischaemic or
haemorrhagic) by investigators unaware of therapy. !p=0· 0007. ¶All intracranial
haemorrhages are included as major haemorrhage. **p=0· 002.

Table 2: Primary and secondary events according to assigned
therapy number (event rate per patient year)
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5·9, 10·6] vs 1·9% per year [1·0, 3·4], p<0·0001), an
absolute rate difference of 6·0% per year (95% CI 3·4,
8·6; table 2, figure 2). After adjustment for baseline
differences in systolic and diastolic blood pressure, the
relative risk reduction was 74% (95% CI 50%, 87%;
p< 0·0001). C ompared with combination therapy,
adjusted-dose warfarin was associated with fewer disabling
strokes (5·6% per year vs 1·7% per year, p=0·0007) and a
lower rate of the constellation of primary events or
vascular death (absolute difference 5·4% per year,
unadjusted relative risk reduction 46%, p=0·002; table 2,
figure 3). By analysis restricted to patients taking assigned
therapy, the relative risk reduction by adjusted-dose

Figure 2: Cumulative rate of ischaemic stroke or systemic
embolism (primary events) in adjusted-dose warfarin group
(n=523) and combination therapy group (n=521)
The relative risk reduction by adjusted-dose warfarin was 74%
(95% CI 50,87, p<0· 0001).

Panel: Inclusion and major exclusion criteria
Inclusion criteria
AF, constant or recurrent, documented by ECG within 6 months
One or more high-risk features:14,15

● Impaired left ventricular function manifest by:
Recent (100 days) congestive heart failure, or
Fractional shortening !25% by M-mode echocardiography

● Systolic blood pressure >160 mm Hg at study entry
Of two blood pressures taken on separate days, one systolic
pressure must exceed 160 mm Hg and either the other exceed 
150 mm Hg or documented systolic blood pressure >160 mm Hg in
the preceding 3 months.

● Prior ischaemic stroke, transient ischaemic attack or systemic
embolism (ie, previous thromboembolism) more than 30 days prior
to entry

● Female and over age 75 years

Major exclusion criteria16

Mitral stenosis or prosthetic cardiac valves
Unable or unwilling to provide informed consent
Aspirin 325 mg/ day contraindicated
Inability to safely receive warfarin ( including previous intracranial
haemorrhage, recent [6 months] gastrointestinal bleeding, previous
severe haemorrhage during warfarin with therapeutic INR, severe
alcohol habituation, pre-treatment INR >1· 2, regular use of non-
steroidal anti-inflammatory drugs)

% Ischemic Stroke or Systemic Embolism

100 200 300 400 500Days from Randomization
185 160 133 107 92
180 154 121 100 79

FIGURE 2. Plot of cumulative rate ofprimary events for warfarin versus placebo. CI, confidence intervals.

in major hemorrhage attributed to antithrombotic
therapy (Tables 6 and 8). We were unable to define
the relative value of aspirin compared with warfarin
because too few events occurred in the warfarin and
aspirin arms of group 1 to allow meaningful direct
comparison. Indirect comparison of the magnitude of
reduction in primary events in those assigned to
warfarin (67%) versus all patients (groups 1 and 2
combined) assigned to aspirin (42%) may be mislead-
ing. Warfarin-ineligible patients (group 2) were in-
cluded in the aspirin comparison, and their response
to aspirin might not have been identical to that of
warfarin-eligible patients who were assigned to aspi-
rin (i.e., group 1 alone). Subgroup analysis based on
group 1 versus group 2 classification, age, and other
factors suggests that the beneficial effect of aspirin
may not be uniform7 but such secondary analyses
require further characterization and confirmation.
The SPAF Study was halted at the second interim
analysis after a mean of 1.3 years of follow-up because
aspirin, warfarin, or both independently in group 1
patients crossed a group sequential boundary (requir-
ing p<0.003) for reduction in primary events.67'12 As
in our preliminary report,7 results are not reported
comparing aspirin with warfarin in group 1 because no
statistically significant difference existed with the small
number of events. The SPAF Study is continuing to
compare these therapies directly in warfarin-eligible
patients of all ages over a longer follow-up period.
Because of our screening techniques, many pa-

tients with atrial fibrillation were identified who did
not enter the trial because of either ineligibility or
refusal. Several reasons for exclusion had in common

a perceived requirement for antithrombotic therapy
(i.e., placebo treatment unacceptable) such as recent
myocardial infarction, stroke, unstable angina, pros-
thetic cardiac valves, and so on. We believe that our
results are generalizable to the substantial propor-
tion of excluded patients who were eligible but
refused entry, because their clinical features were
very similar to those of patients who entered the trial.
The characteristics of the 1,330 patients who enrolled
in the SPAF Study reflect the broad spectrum of
patients with atrial fibrillation seen by most physi-
cians for whom the need for antithrombotic prophy-
laxis was previously unclear.13,14
There are several possible ways to record and

report complications of antithrombotic therapy, each
with advantages and disadvantages. Clinicians com-
pare complication rates with treatment benefits to
assess overall therapeutic value. How many gastroin-
testinal hemorrhages requiring blood transfusion but
having full recovery offset a minor stroke? We have
chosen to report complications as all major hemor-
rhages, major hemorrhage with residua, and hemor-
rhage relevant to therapy to allow different compar-
isons. By any criteria, the major hemorrhage rate was
low in this population treated by our protocol, favor-
ing the use of antithrombotic therapy in all except the
very lowest-risk patients.15 Patients were carefully
selected for anticoagulation and were followed
closely, contributing to the relatively low rates of
major bleeding found in this trial. Because of the
protocol specifications, patients more than 75 years
old were not warfarin eligible for most of the trial.
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of STrOke in SubjecTs With AtriaL Fibrillation (E)
(ARISTOTLE) and Rivaroxaban Once daily oral direct
factor Xa inhibition Compared with vitamin K
antagonism for prevention of stroke and Embolism
Trial in Atrial Fibrillation (ROCKET-AF) trials com-
pared a new OAC (dabigatran, apixaban or rivarox-
aban) with warfarin in patients who were deemed
suitable for VKA therapy, whereas Apixaban VERsus
ASA to Reduce the risk of strOkES (AVERROES) com-
pared apixaban with aspirin in patients deemed
unsuitable for VKA therapy. The results of these trials
are summarized in Table 4.

Dabigatran (RE-LY Trial)
RE-LY was a noninferiority trial comparing the effi-
cacy and safety of dabigatran 150 mg twice daily
(b.i.d.), dabigatran 110 mg b.i.d. and warfarin (target
INR 2.0 to 3.0) for stroke prevention in 18 113
patients with atrial fibrillation and at least one risk
factor for stroke who were followed for 2 years
[22&&,23].

RE-LY efficacy and safety results

Dabigatran 150 mg b.i.d. reduced the rate of the
primary outcome, stroke or systemic embolism, by
35% as compared with warfarin [1.11% per year

versus 1.71% per year: relative risk (RR)¼0.65;
95% confidence interval (CI) 0.52–0.81; P<0.001
for superiority] with a similar risk of major bleeding
(3.32% per year versus 3.57% per year; RR¼0.93;
95% CI 0.81–1.07; P¼0.32) [23]. Dabigatran 110 mg
b.i.d. had similar efficacy to warfarin for stroke
prevention (1.54% per year versus 1.71% per year:
RR¼0.90; 95% CI 0.74–1.10; P¼0.30 for noninfer-
iority) but was associated with a lower risk of major
bleeding (2.87% per year versus 3.57% per year;
RR¼0.80; 95% CI 0.70–0.93; P¼0.003) [23].

The rate of hemorrhagic stroke was 0.38% per
year in the warfarin-treated group and was signifi-
cantly lower in those who received dabigatran
110 mg b.i.d. (0.12% per year; RR¼0.31; 95% CI
0.17–0.56; P<0.001) or dabigatran 150 mg b.i.d.
(0.10%; RR¼0.26; 95% CI 0.14–0.49; P<0.001)
[22&&]. The death rate from vascular causes was
lower with dabigatran 150 mg b.i.d. compared with
warfarin (2.28% per year versus 2.69% per year;
RR¼0.85; 95% CI 0.72–0.99; P¼0.04) [22&&].

Dabigatran 150 mg b.i.d. compared with war-
farin significantly increased major gastrointestinal
bleeding (RR¼1.50; 95% CI 1.19–1.89: P<0.001),
but there was no increase in gastrointestinal bleed-
ing with dabigatran 110 mg b.i.d. compared with
warfarin [22&&]. Dyspepsia was twice as common for

Table 3. HAS-BLED bleeding risk score

HAS-BLED Bleeding Risk Score

Letter Clinical characteristics Score(s)

H Hypertensiona 1

A Abnormal Liverb/Renalc function
(1 point each)

1 or 2

S Stroke (previous history, particularly
lacunar)

1

B Bleeding predispositiond 1

L Labile INRse 1

E Elderly (Age over 65 years) 1

D Drugsf/Alcoholg (1 point each) 1 or 2

9 (max)

INR, international normalized ratio.
aSystolic blood pressure of over 160 mmHg.
bChronic hepatic disease (e.g. cirrhosis) or biochemical evidence of
significant hepatic derangement (e.g. bilirubin above twice the upper limit of
normal, in association with aspartate aminotransferase/alanine
aminotransferase/alkaline phosphatase above three times the upper limit of
normal, etc.).
cChronic dialysis or renaltransplantation or serum creatinine of 200 mmol/l or
more.
dPrevious bleedinghistory and/or predisposition to bleeding, e.g. bleeding
diathesis, anemia, etc.
eUnstable/high INRs or poor time in therapeutic range (e.g. under 60%).
fDrugs including antiplateletagents and non-steroidal anti-inflammatory drugs.
gOver 8 units per week.
Adapted with permission from [21].

Vitamin K antagonist

II X IX

IXa

VIIa/TF

Va
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FIGURE 1. The oral antithrombotic agents and their sites of
action.
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patients with a history of AF.84 Efforts to reduce the frequency
of AF through alternative site pacing techniques have demon-
strated marginal to no benefit. The one exception may be 
the use of postoperative pacing to prevent cardiac surgery-
associated AF.85,86

THROMBOEMBOLIC PROPHYLAXIS

Stroke represents the most devastating complication of AF,
and the percentage of strokes attributable to this arrhythmia
increases with the increasing age of the population.87 Thus, it
is estimated that >35% of strokes in patients >80 years of age
are directly attributable to AF.87 Strokes in patients with AF
tend to be more severe than those that result from other
causes, such as carotid artery stenosis, and they carry a higher
mortality rate.88,89 Several large trials performed in the late
1980s and early 1990s clearly demonstrated a very significant
benefit of warfarin therapy for the prevention of stroke
among patients with nonrheumatic AF.90-97 Paroxysmal AF
was shown to have the same annual stroke incidence as per-
sistent AF, and the development of stroke was shown to be an
ongoing risk. These trials also defined several subsets of
patients with AF who were at a greater risk of stroke than
patients in whom the arrhythmia existed in isolation (lone
AF). The risk of stroke is greatest in patients with prior stroke
or TIA (11% per year), and other risk factors include conges-
tive heart failure, systolic ventricular dysfunction, hyperten-
sion (whether current or treated), older age, and diabetes.98-101

The finding on a transesophageal echocardiogram of dense
left atrial spontaneous contrast, diminished left atrial

appendage velocities, or complex aortic plaque was associated
with a risk of stroke in excess of 13% per year101-103; many of
these features were associated with the clinical findings noted
earlier and transesophageal imaging is not mandatory for risk
stratification. Using a simple point system referred to by an
acronym such as the CHADS2, an annual stroke estimate can
be assessed100,104 (Table 24–4). For patients deemed to be at
moderate-to-high risk of stroke, warfarin is indicated, pre-
scribed to maintain an INR of 2.0 to 3.0. The role of aspirin
therapy in AF is less clear. Low-dose aspirin (81 mg) is not
effective, and the efficacy of higher dose aspirin (325 mg daily)
is controversial.105,106

The risk of major bleeding in association with warfarin 
is low, even in the elderly, if the INR is maintained below
3.0.107-109 Tight control of the INR can be facilitated by atten-
tion to medications and foods that interact with warfarin
(Table 24–5). Unfortunately, despite overwhelmingly con-
vincing evidence of the efficacy of warfarin for preventing
stroke in AF, a significant number of patients, particularly the
elderly, are not prescribed appropriate thromboembolic 
prophylaxis with warfarin.110-112 This is due more to a miscon-
ception of the risk-benefit ratio of anticoagulation in the 
elderly, in whom thromboembolic strokes are frequent, often
devastating, and sometimes fatal.

Pericardioversion Anticoagulation
The pericardioversion period represents a special situation in
terms of thromboembolic risk. After restoration of sinus
rhythm, atrial mechanical function may be diminished, and
left atrial appendage-emptying velocities may be even lower
than they were during AF.113,114 This occurs more frequently if
the duration of AF is long. The return of atrial function gen-
erally occurs in 7 to 14 days after restoration of sinus rhythm,
and this is a period of high thromboembolic risk. Thus,
anticoagulation is mandated during this time, even if a trans-
esophageal echocardiogram showed no thrombus imme-

Arrhythmias/Conduction Disturbances496

Table 24–4 The CHADS2 Scoring System for Assessing
Annualized Stroke Risk

CHADS2 No Aspirin-
Score Adjusted Risk (CI)* On Aspirin†

0 1.9 (1.2-3.0) 0.8 (0.4-1.7)
1 2.8 (2.0-3.0) 2.2 (1.6-3.1)
2 4.0 (3.1-5.1) 4.5 (3.5-5.9)
3 5.9 (4.6-7.3) 8.6 (6.8-11.0)
4 8.5 (6.3-11.1) 10.9 (7.8-15.2)
5 12.5 (8.2-17.5) 12.3 (6.6-22.9)
6 18.2 (10.5-27.4) 13.7 (2-97)

Risk of stroke per 100 patient-years among patients not
receiving warfarin. The score is calculated by assigning 1 point
each for Congestive heart failure, Hypertension, Age ≥75
years, Diabetes, and 2 points for prior Stroke or transient
ischemic attack. The two columns of data are derived from
different cohorts, and the wide confidence intervals with 6
points represent a relatively small number of patients with this
score in this cohort. A simplified scheme classifies patients into
low stroke risk (score 0), moderate risk (score 1-2) and high risk
(score 3-6).
*Data from Gage BF, Waterman AD, Shannon W et al:
Validation of clinical classification schemes for predicting stroke:
results from the National Registry of Atrial Fibrillation. JAMA
2001;285:2864-70.
†Data from Gage BF, van Walraven C, Pearce L, et al: Selecting
patients with atrial fibrillation for anticoagulation: Stroke risk
stratification in patients taking aspirin. Circulation
2004;110:2287-92.

Table 24–5 Warfarin Interactions

Potentiate Warfarin Inhibit Warfarin

Acetaminophen Azathioprine
Amiodarone Carbamazepine
Aspirin Haloperidol
Antibiotics (particularly) Oral contraceptives

Cephalosporins, ciprofloxacin, Phenobarbital
erythromycin metronidazole, Rifampin
trimethoprim-sulfamethoxazole, Vitamin K-containing 
macrolides foods (green leafy

Cimetidine vegetables):
Excessive ETOH spinach, broccoli, 
Fluconazole avocado
NSAIDs Coenzyme Q
Sulfonamides St. John’s wort
Gingko biloba, ginseng Hypothyroidism
Congestive heart failure Nephrotic syndrome

Edema
Hereditary coumadin

resistance

ETOH, ethanol; NSAIDs, nonsteroidal anti-inflammatory drugs.





NICE: Labile INRs
• Reassess anticoagulation for a person with poor 

anticoagulation control shown by any of the 
following:  

• 2 INR values > 5 or 1 INR value> 8 within the past 
6 months  

• 2 INR values less than 1.5 within the past 6 
months  

• TTR less than 65% 















Measuring NOAC Anticoagulant Effect  

Heidbuchel H et al. Europace 2013;15:625-651 

Dabigatran Apixaban Rivaroxaban 

Plasma peak  2h after ingestion 1-4h post ingestion 2-4h after ingestion 

Plasma trough 12-24h after ingestion 12-24h post ingestion 16-24h after ingestion 

PT cannot be used cannot be used 

prolonged: may 
indicate excess 
bleeding risk but local 
calibration required 

INR cannot be used cannot be used cannot be used 

aPTT 
at trough >2x ULN 
suggests excess 
bleeding risk 

cannot be used cannot be used 

dTT At trough >200ng/ml ≥ 
65s: excess bleeding risk cannot be used cannot be used 

Anti-FXa 
assays n/a no data yet 

quantitative; no data 
on threshold values for 
bleeding or thrombosis 

Ecarin clotting 
time 

at trough >2x ULN: 
excess bleeding risk no data yet not affected 





Blood Sampling
• Body Level One 

• Body Level Two 

• Body Level Three 

• Body Level Four 

• Body Level Five



Dose Changes
Edoxaban

Reduce if:
GFR<50

Wt≤60 Kg
Concomitant P-

gp inhibitors*

5 mg bdUsual Dose

2.5 mb bd 110 mg bd

Reduce if
GFR<30 

or two or more 
of:

Age≥80yrs
Wt ≤60 Kg
Creat ≥133

GFR<15

Reduce if GFR 
30-49 ml/min

20 mg od

Reduced dose

Avoid if: GFR<15

60 mg od

Reduce dose 
indications

150 mg bd

Rivaroxaban Apixaban

15 mg od

Reduce if:
Age≥80 yrs or 
Age 75-80 with 
bleeding risks

Using verapamil

30 mg bd

GFR<30

Dabigatran

GFR<15

*P-glycoprotein (P-gp) inhibitors: ciclosporin, dronedarone, erythromycin, or ketoconazole. 



Severe NOAC Drug 
Interactions

•Avoid these drugs

•Increase Levels (up to 150%)

•Dronedarone

•Antifungals, e.g., Ketoconazole

•Protease Inhibitors, e.g., Ritonavir

•Decrease levels (about 50%)

•Rifampicin

•St Johns Wort

•Carbemazepine, Phenytoin, Phenobarbital



Moderate Drug Interactions 
with NOACs 

• Rivaroxaban should be taken with food (39% 
variance)

• Quinidine

• Increase levels by 50%

• Clari/Erythromycin

• Increase levels 20-50%

• NSAIDs, anti-platelets



Switching between Anticoagulants

• NOAC to VKA

• Continue NOAC until INR>2

• Measure INR just prior to next dose of VKA

• Measure INR day after stopping NOAC

• VKA to NOAC

• Initiated immediately if INR<2

• If the INR is 2.0–2.5, NOACs can be started 
immediately or (better) the next day

•  For INR >2.5, repeat INR in 2 days



Dealing with dosing errors
• Missed dose

• No double dose for missed individual doses

• Forgotten dose can be taken until half dosing interval 
elapsed (e.g. up to 12 h for a once daily dosing)

• If not possible dose skipped & next scheduled dose 
taken 

• Double dose

• opt to forgo next planned dose

• Overdose, depending on amount of suspected overdose, 
hospitalisation for monitoring



Which NOAC?

Camm, J. Am J Medicine 2013,; published on line at http://educattion.amjmed.com/00000







Worries over 
Bleeding?



Patient Attitude To Risk of 
Anticoagulation

LaHaye et al, Thromb Haemost. 2014 Mar 3;111(3):465-73

• Patients required 15% relative risk reduction in the 
risk of stroke to consider anticoagulation 

• Patients were willing to endure 4.4 major bleeds in 
order to prevent one stroke



Bleeding Warfarin vs 
Rivaroxaban

• No difference in 
bleeding 

• No difference in 
outcomes

Piccini et al 2014, Euro Heart Journal





Dealing with bleeding - Rivaroxaban
• Prothrombin complex concentrate  

• Immediately & completely reverses the anticoagulant effect of rivaroxaban

Circulation. 2011;124:1573-1579.



Andexanet alfa (andexanet)* 
• Specific reversal agent 

• Recombinant modified human factor Xa decoy protein 

• Neutralize both direct and indirect factor Xa inhibitors 

• Rapidly reversed apixaban-induced and rivaroxaban- 
induced changes 

• In anti–factor Xa activity and thrombin generation 
without serious adverse events

*Currently Unlicenced     Siegal et al. NEJM 2015



Andexanet



Idarucizumab for Dabigatran 
Reversal

• Monoclonal antibody fragment 

• Reverse Dabigatran in serious bleeding or 
needing urgent procedure 

• Complete reversal within minutes 

• Dilute thrombin time was normalised in 98% of 
patients in grp A, 93% in grp B

Pollack et al NEJM 373:511-520 (2015)



Idarucizumab for Dabigatran 
Reversal

• Body Level One 

• Body Level Two 

• Body Level Three 

• Body Level Four 

• Body Level Five

Pollack et al NEJM 373:511-520 (2015)



Urgent Intervention 
Required

Discontinue NOAC

If possible
delay intervention

After last NOAC dose
Delay for at least 12-48 h
Depending on GFR and 

Surgical Risk

For Dabigatran

Maintain diuresis

Idarucizumab 5 g iv

If surgery cannot be 
delayed

Consider Reversal of NOAC

Apixaban, Rivaroxaban, 
Edoxaban

Octaplex
50 U/Kg + 25 U/Kg if 

indicated

Or
Andexanet available early 

2017

Measure anticoagulant 
activity

For Dabigatran

Use One of:
1.Dilute Thrombin Time
2. Ecarin Clotting Time
3. aPTT

Coagulation Test Abnormal

Apixaban, Rivaroxaban, 
Edoxaban

One of:
1. Chromogenic anti-FXa assay
2. PT

No Reversal Needed NO

If on Dabigatran and 
GFR<50 wait ≥48-96 hrs

Depending on CKD severity

YES

Urgent Surgery



Patients(at(high(risk(from(withdrawal(of(anticoagulation!
Heart(valve!
•! Rheumatic!valvular!heart!disease!
•! Mechanical!mitral!valve!
•! Mechanical!aortic!valve!(including!bileaflet)!with!one!of!the!

following!risk!factors:!AF,!prior!stroke/TIA,!hypertension,!diabetes,!
heart!failure,!age!>75!years)!

AF!
•! No!bridging.!Discuss!patient!with!anaesthetist!if!CHADS2!score!6!

or!Stroke!or!TIA!within!3!months.!!!NEJM!Perioperative!Bridging!
Anticoagulation!in!Patients!with!AF,!Douketis,!et!al.!June!2015!

To!calculate!the!CHADS2!score!(score 1 for each of the following)!
•! CCF!
•! Hypertension!
•! Age!>75!
•! Diabetes!
•! Previous!Stroke!or!TIA!(scores!2)!
VTE!
Recurrent!VTE!
Single!VTE!&!severe!thrombophilia!(antithrombin deficiency, antiphospholipid syndrome) 

NB: if DVT <3 months defer surgery or consider IVC filter if this is not possible 
Stroke/embolism!
Recurrent!stroke!or!embolism!
Stroke/TIA!<3!months!

Dalteparin(
bridging(

No?(discuss(with(anaesthetist(or(haematologist(

 All other patients are at low risk from withdrawal of anticoagulation. Low risk 
patients do not need prophylactic Dalteparin pre-procedure. Assess patient for 
risk of VTE and prescribe post-procedure prophylactic dalteparin accordingly.!

Actual body 
weight Kg Dalteparin dose (units) 

Under!46! !!7500!once!daily!
46!–!56! 10000!once!daily!
57!–!68!! 12500!once!daily!
69!–!82!! 15000!once!daily!
83!and!over! 18000!once!daily!
>110!Kg! You may wish to discuss 

giving a higher dose although 
this is unlicensed. 

!

Cardiac(failure!
With!cardiac!aneurysm!!
+/`!thrombus!
!

Yes 
Is!it!considered!safe!to!do!the!procedure!

with!the!patient!on!warfarin?!
Continue.!Check!INR!is!within!

required!limits!

Confirm!no!allergy!to!
heparin!

Check!FBC,!U+Es,!
LFTs!and!INR!and!
make!a!note!that!
you!have!checked!it!
on!the!relevant!!
pre`op!document!

Check!eGFR!>30!
and!platelets!
>100xd109/l!

Is!the!patient!at!high!
risk!from!withdrawal!
of!anticoagulation!

No 

Yes 

Stop!warfarin!5!days!
before!procedure!

No 

( PreDprocedure(
•!Check!patient’s!INR!record!when!you!photocopy!it.!
–! If!the!control!is!good,!stop!5!days!pre`procedure!
–! If!INR!>4!consider!stopping!warfarin!earlier!

•!Start!therapeutic!Dalteparin!3/7!pre`procedure!
•!Give!further!therapeutic!Dalteparin!2/7!pre`
procedure.!

•!Give!prophylactic!dose!Dalteparin!in!the!evening!
before!surgery.!

•!Fill!out!clotting!screen!request!form!for!the!day!of!
surgery!and!file!in!the!healthcare!record.!

!See#page#3#for#day#of#procedure#guidance!

Elective Surgery 
Decision  
to Bridge



GFR<15
GFR 15-30 Not indicated ≥36 hNot indicated ≥48 h

> 48 h ≥48 h≥96 hGFR 30-50 ≥24 h
≥72 h≥36 hGFR 50-80 ≥24 h ≥48 h
≥48 hGFR ≥ 80 ≥24 h ≥48 h≥24 h

Low risk High risk Low risk High risk

No official indication for use
There is no need for bridging with LMWH/UFH

No important bleeding risk and/or adequate local haemostasis possible:
perform at trough level (i.e. ≥ 12 or 24 h after last dose)

Dabigatran Apixaban, Edoxaban, Rivaroxaban

Low risk: with a low frequency of bleeding and/or minor impact of a bleeding; high risk with a high frequency of 
bleeding and/or important clincial impact. See also Table ****.

Last intake of drug before elective surgical intervention

NOAC Drug Cessation Prior To Surgery



Thank you 
 

Questions?

Pollack et al NEJM 373:511-520 (2015)



Extra Slides



See next slide for ischaemia vs bleeding risk factors 



Balancing Risks IHD vs Bleeding 
on OAC and antiplatelets






